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SO SANH CAC PHUONG PHAP PHAN LOAI ANH VE TINH LANDSAT-8
DPE XAY DUNG BAN PO LOP PHU MAT DPAT TAI THANH PHO HA LONG,
TINH QUANG NINH

Ding Vii Khic
Khoa Dia li, Truong Dai hoc Su pham Ha Ngi

Tom tat. Trong nhitng nam gan day, nhiéu thuat toan phan loai anh vién tham dya
trén pixel dwoc phat trién dé danh gia 16p phit mat dét, trong d6 c6 mot s6 phuong
phép phan loai anh duogc st dung phé bién do tinh hiéu qua va chinh xac cua ching
nhu: Maximum Likelihood (MLC), Support Vector Machine (SVMs) va Decision
Tree (DTs). Cac phuong phap nay duoc st dung dé phan loai I6p phi mat dat tai
thanh ph Ha Long nim 2020 duya trén dir liéu anh vé tinh Landsat 8 OLI véi 1 sb
loai hinh 16p phu mat dat bao gém: khu dan cu, dat tréng, rirg, dat ndng nghiép,
mat nudc va bai than. Két qua kiém chirng cho thiy d6 chinh xac toan cuc (OA) va
hé s6 Kappa (K) ciia cac phuong phéap phan loai nay déu ¢ mirc cao, véi OA > 91 %
va K > 0,9. Tuy nhién so vai 2 phuong phap con lai thi phuong phap DTs cung Cap
két qua véi do chinh xé&c cao nhat va kha niang tach biét cac loai I6p phu tt nhat.
Két qua nhan duoc cho phép lwa chon thuat toan phan loai anh khi &4p dung vao céc
khu vuc 6 16p phi mat dat tuong ty nhu tai Ha Long.

Tir khéa: 16p pho mat dat, Landsat 8, phan loai anh, Maximum Likelihood, Support
Vector Machine, Decision Tree.

1. Mé dau

Ban d6 16p pht mat dét thé hién sy phan bd cac loai dét tai mot thoi diém xac dinh.
Pay duoc coi 1a mot trong nhiing théng tin quan trong dé xac dinh tinh hinh quy dat trén
thuc té va can thiét cho viéc 1ap quy hoach, ké hoach sir dung dat. Vi vay vi¢c xac dinh
16p phii mat dat dé tir d6 theo ddi bién dong hién trang sir dung dét 1a mot tng dung hitu
ich cho cac nha quan li, nha hoach dinh chinh sach cta dia phuong va gilp ho c6 mot
cach nhin tong quan, chinh xac vé tinh hinh str dung dat trén dia ban. Nho d6 ho co thé
dua ra nhiing quyet sach vé str dung tai nguyén dat mot cach hiéu qua, bén viing nham
phat trién kinh té, 6n dinh x3 hoi va dam bao quéc phong — an ninh cta dia phuong.

Pé xay dung ban d6 16p phu mit dét, bén canh phuong phap khao sat do dac thyc
dia, phan loai anh vién tham dugc coi 1a mét trong s6 cac phuong phap co nhiéu vu diém.
Do ngudn dir liéu vé tinh da pho ngay cang phong pht va mién phi voi nhidu loai anh vé
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So sdanh cdc phwong phdp phan loai dnh vé tinh landsat-8 dé xdy dung bdan do 16p phii mat dat...

tinh khac nhau nhu Landsat, Sentinel, ASTER, MODIS,... nén ¢ thé cung cip nhiéu
thong tin hitu ich cho ngudi st dung. Trong d6, vé tinh Landsat 8 cung cip loai anh da
pho, do phéan giai trung binh, chu ki cip nhat ngin, tiét kiém duogc thoi gian va chi phi
nén thich hop cho nghién ctru 16p pht mat dit chi tiét tai cac khu vuc c6 quy mé nhé nhu
thanh phd Ha Long [1].

Trén thé gidi, da co nhiéu phuong phép phan loai anh dugc sir dung nham nang cao
do chinh xac, khic phuc nhing sai 1dn con ton tai trong phan loai anh vé tinh khi thanh
lap cac ban do 16p phu mat dat. Chang han nhu: phuong phéap xéc suét cuc dai (Maximum
Likelihood) [2, 3], phwong phap khoang céch gan nhat (Minimum Distance va
Mahalanobis Distance) [4, 5], phuong phap phan tich thanh phan chinh (Principal
Component Analysis) [6, 7], phuong phap dua trén d6i tuong (Object-Based Image
Analysis - OBIA) [8, 9]. Gan day mot s6 phuong phap phan loai méi dugc phat trién nhu:
phuong phap sir dung may Vector hd trg (Support Vector Machine - SVMs) [10, 11], phuong
phép cdy quyét dinh (Decision Tree - DTs) [12, 13], phuong phap k-Nearest Neighbor
[11, 14]. Ching 13 cac phuong phap nhan dugc nhiéu sy quan tam cta cong

O Viét Nam, di c6 nhiéu nghién ctru tng dung di liéu vé tinh trong xac dinh 16p pha
mat dat [15-17]. Cu thé, tai khu vuc Ha Long ciing da c6 1 sd nghién ciu st dung anh
SPOT phan tich phan xa cac ddi tugng thuc vat, dat va nuéc bang chi sé6 VSW [18],
nghién ctu str dung anh vé tinh Landsat khao sat su thay d6i 1op phi mat dat bao gom:
mat nude, do thi, dat tréng, bai than, dat néng nghiép va ring bang phuong phap phan
loai SVMs [19]. Tuy nhién, cac nghién ctru nay thuong su dung 1 phuong phap phan loai
nhét dinh chir it c6 su so sanh va kiém tra két qua phan loai véi cac phuong phéap khéc,
dac biét 1a cac phuong phap phan loai méi. Vi vy, nghién ctru nay hudéng toi muc tiéu
danh gia do chinh xéc, so sanh hiéu qua ciia mot sé phuong phap phan loai l6p phu mat
dat tai thanh phé Ha Long bang anh vé tinh Landsat 8. Tir d6 thanh 1ap ban d 16p phu
mat dat cua thanh phé Ha Long nam 2020 dé dua ra cac khuyén céo sir dung dét khéch
quan cho ting khu vuc cu thé théng qua ban d6 16p phu mat dat nhan duoc.

Thanh phb Ha Long la trung tdm kinh té, chinh tri, vin hoa, thuong mai va dich vy
cua tinh Quang Ninh. Bac biét tir nhiéu thap ki, khu vuc nay tap trung nganh cong nghiép
khai thac than va cac dich vu hau can nghé than véi cdc mé than c6 trir lwong 16n nhu Ha Tu,
NUGi Béo, Ha Lam, Hon Gai, v.v. (Hinh 1). Ciing vi vay, thanh phd Ha Long da phat trién
qua nhiéu giai doan vai nhiéu lan thay d6i dia gidi hanh chinh va sau méi 1an mé rong
dién tich, I6p phit mat dat & day co nhiéu bién doi. Nam 2020, sau khi sap nhap véi huyén
Hoanh Bb, thanh phd Ha Long tro thanh d6 thi loai | truc thudc tinh I6n nhit ca nudc.
Dan s6 327.405 nguoi phan bé trén dia ban 33 don vi hanh chinh trong d6 ¢6 21 phudng
va 12 xa véi dién tich ty nhién khoang 1119,12 km? va mat d dan sé trung binh 1a 292
nguoi/km? [20].

bay la mét trong nhitng khu vuc ¢6 dia hinh da dang va phuc tap, bao gom: ving doi
ndi ¢ phia Bac chiém khoang 70% dién tich ty nhién, ving ven bién c6 dang dia hinh
ddng bang gén voi cac khu ban ngap ven vinh, ving hai dao gom hang traim dao da voi
I6n nho. Khu vuc nay chiu anh huong cua khi hau nhiét déi gio mua: nhiét @6 trung binh
nam dat téi 23,7° va lugng mua trung binh nam vao khoang 1832 mm. Khi hau phén ra
hai mua rd rét: nong vao mua Ha (kéo dai tir thang 5 dén thang 10) voi luong mua 16n
(chiém 80 - 85% tong lwong mua ca niam) va lanh vao mua Pong (kéo dai tir thang 11
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dén thang 4) véi lugng mua thap (chiém 15 - 20% tong lugng mua ca nam) [21]. Hé thong
s6ng va sudi déu nho, ngén, luu lugng nudc khdng nhiéu, tat ca cac song nay déu do vao
vinh Cira Luc rdi sau d6 chay ra vinh Ha Long. Qué trinh phét trién kinh té - xa hi trong
nhitng nam vira qua lam thay d6i hé sinh thai & khu vuc thanh phd Ha Long.
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Hinh 1. Vi tri khu vec nghién ciu
(tdt cd cdc ddo khéng dwec trinh bay trong bdn do)

Ha Long ngay cang phat trién, GDP cua nén kinh té ting 1én 13 rét, co ciu kinh té
chuyén dich theo huéng bén viing [22]. Linh vuc dich vu, du lich ngay cang tré thanh
nganh kinh té miii nhon, dé tir 46 thiic day chuyén doi phuong thirc phat trién kinh té tur
“nau” sang “xanh”. Viéc Ha Long mo rong khong gian theo hudng da cuc la hét sirc can
thiét, phil hop véi xu thé phat trién caa cac d6 thi hién dai. Chinh sy thay doi nay dan t6i
tinh hinh sir dung dat ¢ day co6 nhiing bién d6i manh mé& va gay ra cac tac dong l6n dén
doi séng caa ngudi dan. Mt khéc, cac hoat dong kinh té phuc tap, dan xen trén lanh thd
ven bién nho hep dang tac dong manh mé t6i canh quan va méi truong.

2. N9i dung nghién cau
2.1. Dir liéu va phwong phap st dung
2.1.1. Dir liéu sir dung
* 4nh vé tinh Landsat 8
Nghién cau nay sir dung anh vé tinh Landsat 8 OLI duoc tai tu trang web:
https://earthexplorer.usgs.gov/ cia Cuc Khao sat Bia chat Hoa Ky (USGS). Anh duoc thu

chup vao mua Thu, trong diéu kién thoi tiét tot, pham vi nghién ctru khong bi may phu
nén doi tugng nghién ciru dugc thé hién kha rd nét vai cdc théng tin mé ta trong Bang 1.
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So sdanh cdc phwong phdp phan loai dnh vé tinh landsat-8 dé xdy dung bdan do 16p phii mat dat...

Bdng 1. Céc thdng sé ciia anh Landsat-8 dwec sik dung trong nghién cizu

Loai vé tinh: Landsat 8 Bit: 16 bit

Ngay chup: 12/11/2020 binh dang: Geotiff

Bo cam: OLI Hé toa do: UTM Zone 48/WGS 84
Vi tri canh anh: 126/045 Do che phu may: 7,9%

Mirc xur li: 2 Do phén giai: 15m/30m/100m

Vé tinh Landsat 8 chup anh trén 11 kénh pho thugc dai séng nhin thay va hong ngoai,
v6i chu Ki cap nhét trong 16 ngay va d6 phan giai khong gian khac nhau (Bang 2). Anh
nay duoc xu i & mic 2 nén cung cap gié tri phan xa trén mit dat tai ting pixel (BOA) va
dugc tham chiéu theo hé toa d6 UTM (WGS84). Gia tri phan xa dugc USGS hiéu chinh
bang phuong phap LaSRC nham loai bo anh huong cia khi quyén nhu tan xa, hap thy khi
quyén [23].

Bdng 2. Cdc dic trung ciia cac kénh danh trén vé tinh Landsat 8 OLI [24]

Ar 2 Buée son Do phan giai

Kenh anh (um) i khéhg? giang(m)
Kénh 1 - Coastal aerosol 0.43-0.45 30
Kénh 2 - Blue 0.45-0.51 30
Kénh 3 - Green 0.53 - 0.59 30
Kénh 4 - Red 0.64 - 0.67 30
Kénh 5 - Near Infrared (NIR) 0.85-0.88 30
Kénh 6 - SWIR 1 1.57 - 1.65 30
Kénh 7 - SWIR 2 2.11-2.29 30
Kénh 8 - Panchromatic 0.50 - 0.68 15
Kénh 9 -Cirrus 1.36 - 1.38 30
Kénh 10 - Thermal Infrared (TIRS) 1 10.60 - 11.19 100
Kénh 11 - Thermal Infrared (TIRS) 2 11,50 - 12.51 100

* Dit liéu dnh vé tinh d¢ phdn gidi lon tir Google Earth

Google Earth 13 mot phan mém mé phong qua cau Trai Pat cd tén goi ban dau 1a
Earth Viewer. Trén d6 1a nhitng hinh anh dia li dugc ghép tur anh vé tinh, cac anh hang
khong va céc lop dir ligu khdng gian dia li GIS. Hién tai anh vé tinh trén Google Earth co
do phéan giai khéng gian siéu cao véi kich thudéc nho hon 1,0 m [25] va thuong xuyén
duogc cap nhat theo thoi gian. Anh c6 thé duoc hién thi & thoi diém hién tai hoac tir mot
thoi diém cuy thé trong qua kha. Ngudi dung c6 thé ghi nhan céc thuc thé trén mat dat
bang ng dung Google Earth Pro. Cac anh Google Earth thich hop dé gidi doan 16p phu
mat dat vi tat ca cac thuc thé trén anh dugc xac dinh rd rang voi cac hiéu biét qua khao
sat thuc dia [26]. Trong nghién ctru nay, anh Goole Earth dugc chup vao ngay 23/10/2020
gan vai thoi gian chyup anh Landsat-8 (12/11/2020) dwoc giai mat thuong nham kiém
chung céc thong tin 16p phi mat dat.
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2.1.2. Phwong phap nghién ciru

* Quy trinh xw li

Tat ca céc buac xu If dit ligu déu dugc tién hanh trén phan mém ENVI nhu sau: Thu
thap dir ligu, ti@n Xu Ii anh vién tham, tinh chi s6 va xac dinh khoa g‘iéi doan, phéan loai,
loc pixel, chuyén doi vector, danh gia do chinh xac va thanh 1ap ban d6, phan tich va danh
gid két qua.

Google Earth image Landsat-8 image Dit liéu GIS
(20/10/2020) (12/11/2020) (ranh gidi hanh chinh)

v v

Giai doan mét thwong Tién xit Iy <

Thyec dia F»  Méu dbi sanh ROIs Tinh chi s6 Khoa giai doan

v sl e “’

Paénh gia do chinh xdc — ! | Phan loai anh DTs Phén loai anh MLC, SVMs |:

v \ -------
Kiém chimg > Loc anh
Chuyén d6i vector

So sanh va danh gia
két qua phan loai

’

BAN DO LGP PHU MAT DAT

Hinh 2. So d6 quy trinh c&c bwéc theec hién nghién ciru

* Chudn bi dir ligu
- Chuyén ddi gia tri phdn xa bé mat tir dang so nguyén vé dang so thap phan
Trong nghién ctu 16p phi mét dat, anh vé tinh & mirc Level 2 duoc khai thac véi gia
tri phan xa bé mat (Bottom Of Atmosphere — BOA) ¢ dang s6 nguyén [24]. Tuy nhién,

dé thuan tién cho qua trinh tinh toan, gia tri phan xa bé mat dwoc chuyén vé dang thap phan
theo cong thirc sau [23]:

Refo = (Bo x 0,0000275) — 0.2 (1)

trong do:
Refo 12 gia tri phan xa bé mat dang sé thap phan:;
Bo la gi4 tri phan xa bé mat dang sé nguyén.
- Tién xar 1i anh vién tham
Anh Landsat-8 duoc hiéu chinh khi quyén va nan chinh hinh hoc véi tham chiéu theo

h¢ toa o UTM (WGS84). Sau do, cac anh nay duoc cat theo khu vuc nghién cau nhu
Hinh 1. Cac kénh anh sau khi cat, dugc sir dung deé tinh cac chi so pho ¢ thoi diém chyp anh.
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So sdanh cdc phwong phdp phan loai dnh vé tinh landsat-8 dé xdy dung bdan do 16p phii mat dat...

* Cac phwong phdp phan logi
- Phurong phdp xdc sudt ciee dai (Maximum Likelihood - MLC)

Phan loai MLC duoc &p dung kha phd bién va duoc xem nhu 1a thuét toan chuan dé
50 sénh vai cac thuat toan khac dwoc sir dung trong xu Ii anh vién tham. Phuong phap
MLC duoc xay dung dua trén co s¢ gia thuyét ham mat do xac suit tuan theo luat phan
b chuan. N6 hoat dong theo nguyén tic st dung cac sé liéu mau dé xac dinh ham mat do
phan bd Xac suat caa moi 16p phu Can phan loai dbi véi tung diém anh, sau d6 tinh xac
suit caa mdi 16p phi mat dt va cudi cing gan diém anh vé 16p phi mat dat co xac suat
cao nhat [27].

Néu di c6 m 16p phu mat dat duoc xac dinh trude, trong d6 truong hop xac suat hau
dinh cta 16p dugc tinh theo cong thirc:

P(K)P(k|x) ,
™ PP @
trong d6: P(K) la xéc suét tién dinh cua 1op k; P(x|K) la x&c suat diéu kién c6 thé xem x

thuoc 16p k (ham mat do xac suat).
Déi vai cac phan phdi chuan, ham P (x|k) duoc tinh theo cong thic:

1
L) =——exp (st Y (= ) 3
T e ( ) 2 ) ©

P(k|x)=

trong do:
X = (X1, X2..Xn)" twong ng véi vector cua pixel c6 n sb dai;
Lk(x) 1a ham thanh vién kha nang xay ra cua x thugc 16p k;
Mk = (Mt M. ... pkn)" dugc biéu dién dudi dang gia tri trung binh cua 16p thi k.

G111 O12 - - Omn
G21 O22 . . Opp

Z I 4)
k . . . . .
Onl On2 - - Omn

Lép thi k 1a ma tran hiép phuong sai cua lop k [28].

- Phuong phdp mdy Vector ho tro (Support Vector Machine - SVMs)

May vecto hd trg 1a mot khai niém trong thdng ké va khoa hoc may tinh cho maot tap
hop cac phuong phap hoc c6 giam sat lién quan dén nhau dé phan loai va phan tich hoi
quy. Md hinh SVMs la mot cach biéu dién cac diém trong khdng gian va lya chon ranh
gidi gitra hai 16p sao cho khoang cach tir cac mau huan luyén téi ranh gioi la xa nhat c6
thé. Céc dir liéu mai ciing duoc biéu dién trong cling mot khong gian va duoc thuat toan
dur doan thudc mot trong hai 16p tiy vao dit liéu d6 nam & phia nao cua ranh gigi [29].

Cac phuong trinh cua tirng ham Kernel duoc s dung trong SVMs [30, 31]:

Tuyén tinh: K(Xi,yi)ZXiT.Xj (5)
Da thuc: K(x.y,)=(g .xiT.xj+r)d, g>0 (6)
Ham co s& xuyén tam (RBF): K(Xi’yi):e'g(xi-xj)2’ g>0 @)
Sigmoid: K(x,y,)=tanh(g x x;+1) (8)
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- Phirong phdp cdy quyét dinh (Decision Tree - DTs)

DTs la mot phuong phdp quy nap bang cach huén luyén cac mau va xay dung cay
quyet dinh hodc quy tic quyét dinh, sau do st dung chung dé phan loai dit liéu [32]. Cay
quyét dinh cau tao béi mot ndt gde, ngoai ra con co cac ndt trong va nut ngoai. Moi mot
ndt chi c6 thé cd mot ndt chinh va hai hoc nhiéu nat phu. Cac nut duoc két ndi véi nhau
bang cac nhanh, bén trong mdi nat twong tng véi thudc tinh hodc nhém thudce tinh thi
nghiém va twong &ng Véi bat ki gia tri nao (Hinh 3).

+ Chi sé6 Modified Normalized Difference Water Index (MNDWI)

Chi s nuéc chénh léch chuan héa (NDWI) cua McFeeters (1996) di dugc sira doi
béng cach thay thé dai can hong ngoai bai dai xanh 14 cdy nén lam chi s6 NDWI sira doi
(MNDWI) c6 thé phan tach nudc hiéu qua, loai bo duoc cac nham 13n véi cac ddi tuong
khac nhu thuc vat, dat xay dung [33]:

— GREEN- SWIR1 9
MNDW GREEN+SWIR1 ©)

Ap dung d6i véi anh Landsat-8 trong nghién cau: MNDWI = (B3-B6)/(B3+B6)

+ Chi sé6 Normalized Difference Built-up Index (NDBI)

Can ctr vao dic tinh phan xa pho cua dat xay dung 1a phan xa thap véi budc song can
hong ngoai NIR va phan xa cao véi budc séng héng ngoai séng ngan SWIR; Zha, Gao
va Ni da phat trién chi s6 NDBI bang céch sir dung 2 dai song nay dé hd trg 1ap ban db
khu vuc do6 thi [34]:

NDBI SWIR1 -NIR 10
~ SWIR1 +NIR (10)

Ap dung d6i véi anh Landsat-8 trong nghién ciu: NDBI = (B6-B5)/(B6+B5)

+ Chi s6 Normalized difference vegetation index (NDVI)

Chi s6 NDVI dugc sir dung dé dinh lugng do xanh ciia tham thyc vat va rat hiwu ich
trong viéc danh gia mat o thuc vat va nhiing thay doi trong suc khoe thyc vat. NDVI
dugc tinh theo ti I¢ gitra gia tri budc song do (RED) va can hong ngoai (NIR) [35]:

NDVI= RRED (11)

) , NIR+RED

Ap dung doi véi anh Landsat-8 trong nghién ctu: NDVI = (B5-B4)/(B5+B4)

+ Chi s¢ Cacbon (C)

~ Chi s6 Cacbon dugc xac dinh bang ti 1¢ phan xa giira 2 buéc song hong ngoai séng
ngan. D€ phat hién than tai cadc khu vuc khai thac than 16 thién va cac khu vuc bai than
su dung ti I¢ gitra gia tri cua kénh SWIR1 va SWIR2 [36]:
_ SWIRI -SWIR2
~ SWIRl +SWIR2

Ap dung d6i véi anh Landsat-8 trong nghién cau: C = (B6-B7)/(B6+B7)

- Xay dung khoa giai doan anh

Khoa gidi doan cho 2 phuong phap MLC va SVMs dugc thanh lap tuong ng véi 6
loai I6p phu mat dat chinh ton tai trong khu vuc nghién ctru: rang, mét nude, khu dan cu,
dat trong, bai than, va dat néng nghiép (Bang 3).

(12)
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So sdanh cdc phwong phdp phan loai dnh vé tinh landsat-8 dé xdy dung bdan do 16p phii mat dat...

MNDWI < 0.2

1
NDBI >-0.2

[}

!
NDVI < 0.15 Bai than
|
1

NDVI > 0.47

Pt xiy dyng

Pat nong nghiép

Hinh 3. H¢ théng phan loai cay quyét dinh diec siz dung trong nghién cizu
Bdng 3. Khoa gidi dodn ciia cdc déi twong trong nghién ciru

Trén anh to
Béi ) Trén anh t0 hop hep mau ty
Stt frong M6 ta mau khac nhau cia | nhién caa vé
: vé tinh Landsat tinh Google
Earth
1 Co xanh hoac xanh dam tuy
Mat | thudc vao do séu cia nudc.
nuée | CAu trGc min, duong nét va
hinh dang ro rang.
2 C6 mau hong nhat, phan bd 72 4
Khu | doc theo duong giao thong '
dan cu | va cé thuc vat xen k&. Cau
trac loang 16.
3 Khu giai phdng mit bang
D4t | sap xay dung, c6 mau sang,
tréng | ddi khi co duong va thuc Ty S
pht 1a do ¢o6 moc. /. %
4 Thuong tap trung va chat
Béi thanh dbng, c6 mau den va
than | cO anh kim.
5 C6 mau xanh 14 cdy gom
. cac loai rung: rung tu
RUNG | phian, ring trong, V.v.
6 B C6 mau nau hoac xanh tuy
bat A s , P\
i thudc vao muc dich trong
NONG 1 1ot, phan bd ven song va
hiép L, Phafl, 5O £
ngnic khu vuc dat 6. ‘
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* Ddnh gia dp chinh xdc
Do chinh xéc cua két qua giai doan va céc ban do dugc danh gid dya trén viéc tham
chiéu voi cac diém mat dat thuc té thong qua d6 chinh xac téng thé va hé s6 Kappa Trong
do, do chlnh X4c tong the dugc tinh bang tong sé pixel phan loai chinh xac va tong sb
pixel miu diéu tra. Hé sé Kappa duoc tinh theo cong thic [37]:
_N Zf=1 Xii~ Z{=1 (Xj+-X+i)
B N°- Z{=1 (Xi+=X4i) (13)
trong do r 1a tong s6 cot trong ma tran anh; Xii 1a s6 pixel quan sat duoc tai hang i va cot i
(trén duong chéo chlnh) xi+ 12 tong s pixel quan sat & hang i; x«i la tong s6 pixel quan
sat tai cot i; N la téng sé pixel quan sat trong ma tran anh. Gié tri hé sé Kappa thuong
nam giira 0 va 1, trong d6 k > 0,8 1a c6 do chinh xac cao [38].

2.2. Két qua va thao luan

2.2.1. Ban dd l6p phi mat dat
Hinh 4 thé hién su phan bé céc loai hinh I6p phi mat dét tai thanh phé Ha Long nim
2020 thu dugc tir ba phuong phap phan loai khéac nhau.

106°50'E 106°S5'E 107°0E 107°5'E 107°10E 107°15'E 106°50'E 107°0'E 107°10E
et 5 i s { > P s e x
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(©)
Hinh 4. Bdn do 16p phi mdt dét thanh phé Ha Long nam 2020 : (a) thrngphap
X&C sudt cue dai; (0) Phwong phdp méy Vector hé trg;, (C) Phwong phdp cy quyét dinh
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2.2.2. Kiém chirng

* DPdanh gia d¢ chinh xac

Mirc d¢ chinh xéc cua két qua phan loai duoc danh gia dya trén viée déi sanh véi ket
qua gidi doan mat thuong cua cung loai hinh 16p phu mat dat ghi nhan tu anh vé tinh do
phan giai cao cua Google Earth (ngay 23/10/2020) gan thoi diém chup anh Landsat-8
duoc st dung trong nghién cau (ngay 12/11/2020).

S6 luong diém kiém tra ngau nhién gom 122 vi tri nhu trinh bay trong Hinh 5.
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Hinh 5. Vi tri cdc diém kiém ching: (a) trén bédn dé; (b) va trén anh Google Earth
Hinh 6 thé hién cac mau thu thap trén anh vé tinh Google Earrth cho mot s6 loai 16p phu.

el @308y3,

0 75 150 300
T S

Hinh 6. C&c loai lép phai mdt dét trén danh Google Earth (a) Bai than, (b) rang, (c)
Mt nwdc, (d) khu din cw, (e) bdi dit trong, (f) dat ndng nghiép

Tién hanh so sanh cac 16p phit mat dat trén anh chi s véi 16p phi mat dat duoc lay
mau ngau nhién tir anh vé tinh c6 do phan giai cao cua Google Earth bing cach lap ma
tran sai sb. Két qua & Bang 4 cho thay sir dung anh Landsat-8 dé phan loai 6 loai hinh sir
dung dét cho két qua dat do chinh xac toan cuc cao. Ca ba phurong phap phan loai déu dat
do chinh xac cao voi do chinh xac toan cuc OA > 91% va h¢ so Kappa > 0,9. Trong
ba phuwong phap dugc sir dung, phuong phap phéan loai DTs cho két qua cao nhat
(OA =93,44%, K = 0,92), phuong phap phan loai MLC cho két qua thip nhat (OA = 91,80%,
K =0,90).
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Bdng 4. P chinh xac két quda phan logi

Théng s6 MLC SVMs DTs
Do chinh xac toan cuc (OA %) 91,80 92,62 93,44
Kappa (K) 0,90 0,91 0,92

Ngoai d6 chinh xéc toan cuc, do chinh xé4c cia nha san xuit (PA) va do chinh xac
ctia ngudi sir dung (UA) cho biét kha ning phan loai cac 16p riéng biét cua cac thuat toan.
Két qua chi ra & Bang 5 da tong hop d6 chinh xac thanh phan cua ting phuong phap.

Bdang 5. Pdnh gid khd ning phén bi¢t ciia tirng logi hinh l6p phi mat dat

Loai hinh 16p Dé chinh xac ciia nha sdn xudt D¢ chinh xac ciia ngwoi sir
phii mit dét (PA %) dung (UA)
: MLC SVMs DTs MLC SVMs DTs

bat nong 81,82 4545 | 9091 | 90,00 | 8333 | 100,00
nghi¢p
Dit trong 100,00 96,00 88,00 78,13 92,31 88,00
Khu déan cu 85,71 90,48 90,48 90,00 90,48 82,61
M3t nuée 100,00 100,00 | 100,00 | 100,00 | 100,00 | 100,00
Bai than 75,00 100,00 87,50 100,00 | 100,00 93,33
Rung 96,55 100,00 | 100,00 | 100,00 87,88 100,00

Bang 5 cho thay rang hau hét do chinh xé4c thanh phan déu dat trén 75% cho ca ba
phuong phap phan loai ngoai trir dat néng nghiép ¢ phuong phap SVM bang 45,45%. Do
chinh xac thanh phan cia phuong phap phan loai DTs déu trén 80%, trong khi d6 & 2
phuong phap phéan loai MLC va SVMs thi van con ¢6 d chinh xac thanh phan thap dudi
80% (MLC véi dat trong va bai than, SVMs vai dat nong nghiép). Két qua nay lai mot
lan nira cho thay kha ning phan biét ting loai 16p phu mat dat cia phuwong phap DTS so
Vi 2 phuong phap con lai.

* So sanh vai dnh dj phan gidi cao

- Khu vic ngi thanh

O khu vuc noi thanh, kha ning phan tach I6p pha mat dat bang cac phuwong phap
khac nhau so véi anh Google Earth co su khac biét. Cu thé, & khu céng nghiép Cai Lan
trong Hinh 7 dién tich dat xay dung bi 13n véi dét tréng khé nhiéu ¢ phuong phap MLC
va SVMs, trong khi d6 phuong phap DTs lai thé hién rd vi tri cac nha may, day chuyén
san xuét, kho béi.

DTs (c)
Hinh 7. Chang xép két qud nhdn dwec tir cdc phwong phdp phén loai 1én anh
Google Earth tgi ngi thanh

MLC (a)

SVMs (b)
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Xét & khu vuc c6 dién tich I6n hon (Hinh 8), c6 thé thiy duoc ngoai khu cong
nghiép Céi Lan thi cac khu vuc ven bién, khu vuc dang xay dung, cac duong giao théng
& hai phuong phap MLC va SVMs bi 13n gitra dat xay dung va dat tréng khé nhiédu. Ngoai
ra, & phuong phap MLC con bi Ian giira dat nong nghiép va rimg, mét nuc ¢ cac ao hd
bi thu hep kha nhiéu. Trong khi dé, phuong phap DTs c6 kha ning phan tach tt giita cac
dbi tuong V6i nhau dgc biét la dat xay dyng va dat trong ¢ khu vuc ngi thanh c6 mat do
dan cu sinh sdng cao va hoat dong cong nghiép din ra hang ngay.

I bétlam nghiép P4t nong nghiép Dét tréng - Dét xay dung Mét nwdc -

MLC (a) , SVMs (b) DTs (c) Google Earth (d)
Hinh 8. So sanh keét qud ciia cdc phwong phdp phdin logi tai ngi thanh

- Khu vic ngoai thanh
O khu vuc ngoai thanh, kha ning phan tach cac 16p phu mit dit bang cac phuong
phap khac nhau so véi anh Google Earth khdng c6 su khéc biét nhiéu, do cac khu vuc
ngoai thanh cha yéu 1 dién tich ring va dat néng nghiép. Néu xét trén mot pham vi nho,
khu vuc dat néng nghiép duoc thé hién trong Hinh 9 va Hinh 10 cho thiy phuong phép
SVMs thé hién tot nhat, tiép do 1a phwong phap MLC va cudi cung 13 phuong phap DTs.

MLC (a) SVMs (b) " DTs ()
Hinh 9. Chéng xép két qud nhdn dwoc tir cic phwong phdp phin logi 1én dnh
Google Earth tgi ngogi thanh

Tuy nhién, néu xét trén khu vuc c6 dién tich 16n hon (Hinh 10), phuong phap MLC
va DTs kha nang tach biét tét giira dat néng nghiép va ring tét hon so v6i phwong phap
SVMs. biéu nay con thé hién duoc tuyén duong tinh 326, & phuong phap SVMs khdng
thé hién duogc céc thuc thé doc tuyén duong nay va bi 1an vai khu vuce dit néng nghiép.
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- DAt 1am nghiép P4t néng nghiép Pét tréng - Dét xay dung Mat nwéc -

MLC (a) SVMs (b) DTs (c) Google Earth (d)
Hinh 10. So sanh két qud ciia cdc phwong phdp phin logi tai ngogi thanh

- Khu v bai than

O céc bai than, kha nang phan tach 16p phi mat dat bang cac phuong phap phan loai
khéc nhau so vai anh Google Earth ¢6 su khac biét 16n. Trong d6, cac bai than tai mo than
Ha Tu (Hinh 11) dugc thé hién tot nhat va chinh xac nhat véi phuong phap DTs; phuong
phap MLC khong thé hién rd dugc cac bai than, chi thé hién dugc cac bai than co dién
tich 16n, nhiéu khu vuc bi 1an véi dat trong. Vi phuong phap SVMs, cac bai than c6 dién
tich rat 16n bi 1an véi khu vuc bai dat trong, ring va mat nuéc nén kha ning tach biét
khéng cao.

MLC (a) T SUMs ()  DTs(c)

Hinh 11. Chéng xép két qud nhén duwet tir cic phwong phdp phan logi 1én dnh
Google Earth tgi bai than

Két qua danh gia nay phi hop véi nhiing thong tin giai doan bang mat va so sanh &
trén. Nhu vay, doi vai than‘h pho Ha Long - mot d6 thi ,cé be mat Ic’gp phu mat dat phic
tap thi viéc phan loai anh bang phuong phap DTs cho két qua tot nhat.

3. Kétludn

Nghién ctru nay ching minh kha nang str dung dir liéu anh v¢é tinh Landsat 8 trong
thanh 13p ban d6 16p phu mat dét tai thanh phé Ha Long véi cac loai hinh 16p phu khac
nhau thong qua phuong phap phén loai anh. Viéc danh gia d6 chinh xac dya trén giai
doan mat thuong tir anh Google Earth thu chyp vao cung thoi diém va cac quan sat trén
mit dit mang dén su tin cdy voi do chinh xéac toan cuc lan luot 13 : OA = 91,8%; 92,62%;
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93,44% va hé s6 K = 0,9; 0,91; 0,92 twong tng véi 3 phuong phap phén loai anh MLC,
SVMs va DTs. Nhu vay, két qua nghién ctru cho thiy rang so v6i phuwong phap phan loai
truyén thong MLC thi cac phuwong phap phan loai SVMs, DTs cho d6 chinh xac va kha
ning phan biét cac 16p phu mat dat t6t hon. Dic biét, phuong phap phan loai DTS cho
hiéu qua cao khi phén tach cac loai hinh 16p phu mit dat ¢ khu vuc twong déi phtc tap
nhu thanh phd Ha Long. Nhung kho khan khi sir dung phuwong phap DTs lién quan t6i
viée xac dinh céu trac cdy quyét dinh va gii han cta cac diém nat. Mic du d6 phén giai
khong gian cua anh Landsat-8 dat t¢i 30 m dugc ap dung dé phan loai cac 16p phu nhung
dd phan giai nay chua du 16n dé nhan ra céc thuc thé nho vi nhiéu thuc thé khong dugc
xac dinh nhu véi anh Google Earth. Vi vdy can bd sung thém céc nghién ctru khac dé
danh gia kha nang ctia cac anh v¢ tinh c¢6 d¢ phan giai cao hon nhu Sentinel-2, Planet, vv.
nham so sanh, chimg minh va cai thién d chinh xac trong cac phuong phap phan loai méi véi
phuong phap phén loai truyén thong.
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ABSTRACT

Comparison of image classification methods to establishing land cover map
at Ha Long city, Quang Ninh province using the Landsat-8 images

Dang Vu Khac
Faculty of Geography, Hanoi National University of Education

For a long time, many pixel-based image classification algorithms have been
developed for identifying land cover, some of which are commonly used due to their
efficiency and accuracy such as Maximum Likelihood (MLC), Support Vector Machines
(SVMs), and Decision Trees (DTs). These methods are applied to classify land cover in
Ha Long city using Landsat-8 satellite images with several categories including residence,
bare soil, forest, agricultural land, water surface, and coal field. The validation results
show that the overall accuracy (OA) and Kappa coefficient (K) of these classification
methods are high, with OA > 91 % and K > 0.9. However, compared to the other two
methods, the DTs method provides the results with the highest accuracy and the best
ability to separate features. The obtained results allow selecting the image classification
method for identical areas with complicated land cover such as Ha Long.

Keywords: land cover, Landsat-8, image classification, Maximum Likelihood,
Support Vector Machine, Decision Tree.
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